WHAT IS CLAIMED IS: 



( 1. A beam homogenizer for forming a rectilinear laser beam on an irradiated 

surface^Gomprising: 
^ 5 two\reflectors for splitting said laser beam. 



2. A beam homogenizer of claim 1, wherein said rectilinear laser beam has a 

\ 

length of 600 mm^or more on said irradiated surface. 



10 3. A beam homogenizer for forming a rectilinear laser beam on an irradiated 

surface, comprising: \ 

two reflectors for b x eam splitting, each of said reflectors including a plurality of 
reflective surfaces, 



£~1 



hj wherein any of said plurality of reflective surfaces is in agreement with a locus 

_f 5 which is depicted by a part of a parabola when the part of the parabola is translated in a 
jrj direction perpendicular to a plane^ontaining said parabola. 



4. A beam homogenizer of claim 3, wherein said rectilinear laser beam has a 
length of 600 mm or more on said irradiated surface. 
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5. A beam homogenizer for formingNa rectilinear laser beam on an irradiated 
surface, comprising: 

two reflectors for beam splitting; 

one of said reflectors including a plurality *pf reflective surfaces, any of said 

2 5 plurality of reflective surfaces being in agreement with a locus which is depicted by a 

\ 

part of a parabola when the part of the parabola is translated in a direction perpendicular 
to a plane containing said parabola; \ 

the other of said reflectors including a plurality of plahe mirrors. 

\ 

30 6. A beam homogenizer of claim 5, wherein said rectilinear laser beam has a 

67 



^ ^ lengtft^f 600 mm or more on said irradiated surface 

i y 7. A laser irradiation apparatus for forming a rectilinear laser beam on an 

irradiated surface, comprising: 
5 a laser os^llator; and 

two reflectory for splitting said laser beam, each including a plurality of reflective 
surfaces, 

wherein any of s^id plurality of reflective surfaces is in agreement with a locus 
which is depicted by a part of a parabola when the part of the parabola is translated in a 
10 direction perpendicular to a plaice containing said parabola. 

8. A laser irradiation apparatus of claim 7, wherein said rectilinear laser beam has 
•F a length of 600 mm or more on said irradiated surface. _ 



-15 9. A laser irradiation apparatus of claim 7, wherein said laser oscillator is a 

i si member selected from the group consisting of an excimer laser, a YAG laser and a glass 
H \laser. 

10. A Uvaser irradiation apparatus of claim 7, wherein said laser oscillator is a 
20 member select^ from the group consisting of a YV0 4 laser, a YLF laser and an Ar 
laser. 



v 11\^A laser irradiation apparatus for forming a rectilinear laser beam on an 

^^nV irradiated surface, comprising: 

^5 a laser oscillator: 

\ 

a first reflectqr^for splitting said laser beam, said first reflector including a 
plurality of reflective surfaces; and 

a second reflector foi\splitting said laser beam, said second reflector including a 
plurality of plane mirrors, 
30 wherein any of said plurality of reflective surfaces is in agreement with a locus 



t^or^r 
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< which is depicted by a part N of a parabola when the part of the parabola is translated in a 



tP direction perpendicular to a plane containing said parabola. 



12. A laser irradiation apparatus of claim 11, wherein said rectilinear laser beam 
5 has a length of 600 mm or more on said irradiated surface. 



13. A laser irradiation apparatus o\claim 11, wherein said laser oscillator is a 
member selected from the group consisting of an excimer laser, a YAG laser and a glass 
laser. 
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14. A laser irradiation apparatus of claim 11, wherein said laser oscillator is a 
member selectea^from the group consisting of a YV0 4 laser, a YLF laser and an Ar 
laser. 



3/5 15. A semiconductor device comprising: 

M a semiconductor filmxon an insulating surface; and 

!□ a gate electrode ove\ said semiconductor film with a gate insulating film 

13 interposed therebetween, 

wherein said semiconductor film has been irradiated with a rectilinear laser beam 
20 formed by a beam homogenizer comprising two reflectors for splitting said laser beam. 

16. A semiconductor devic^rf claim 15, wherein said semiconductor device is an 
active matrix type EL display devic 

2 5 17. A semiconductor device oft claim 15, wherein said semiconductor device is 

one selected from the group consisting of a video camera, a digital camera, a projector, a 
goggle-type display, a personal computed, and a mobile telephone. 



18. A method of fabricating a semiconductor device comprising thin film 
30 transistors, said method comprising the steps of: 



forming a non-single crystalline semiconductor film over a substrate; 
emitting a laser beam; 

expandmg said laser beam by either of two cylindrical parabolic mirrors and two 
parabolic mirrors^ 

5 altering a tr&yeling direction of said expanded laser beam by a plurality of plane 

mirrors; 

splitting said la^er beam of the altered traveling direction by two beam-splitting 
reflectors each including^ plurality of cylindrical parabolic mirrors; 

combining said spliklaser beams into one rectilinear laser beam on an irradiated 
10 surface so as to homogenize \n energy distribution of the rectilinear laser beam on said 
3 irradiated surface; 
,/t setting said substrate on a^stage; 

;H bringing a surface of said non-single crystalline semiconductor film into 

W agreement with said irradiated surface^ and 

£ 15 moving said stage relativelXfe^ said rectilinear laser beam so as to scan said 

|n non-single crystalline semiconductcuXfi^m under irradiation with said rectilinear laser 
5^ beam. 

19. A method of fabricating a semiconductor device of claim 18, wherein an 
20 oscillator for emitting said laser beam is one\selected from the group consisting of an 
excimer laser, a YAG laser, a glass laser, YVOAaser, a YLF laser and an Ar laser. 



20. A method of fabricating a semiconductor device of claim 18, wherein said 

\ 

semiconductor device is an active matrix type EL display device. 
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21. A method of fabricating a semiconductor device of claim 18, wherein said 

semiconductor device is one selected from the group consisting of a video camera, a 

\ 

digital camera, a projector, a goggle-type display, a personal computer, and a mobile 
telephone. 



30 
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22. A method of fabricating a semiconductor device comprising thin film 
transistors, said method comprising the steps of: 

forming^ non-single crystalline semiconductor film over a substrate; 
emitting eNjaser beam; 

expanding said laser beam by either of two cylindrical parabolic mirrors and two 
parabolic mirrors; \ 

splitting said expanded laser beam by two beam-splitting reflectors each 
including a plurality of cylindrical parabolic mirrors; 

combining said split la^er beams into one rectilinear laser beam on an irradiated 



?er be 
in one 



10 surface so as to homogenize an energy distribution of the rectilinear laser beam on the 
.g irradiated surface; \ 

setting said substrate on a stage: 
;H bringing a surface of said nop-single crystalline semiconductor film into 

i J; s 

W agreement with said irradiated surface; ar 
15 moving the stage relatively to sMa^ectilinear laser beam so as to scan said 

in non-single crystalline semiconductor filmj^nder irradiation with said rectilinear laser 
M beam. 

23. A method of fabricating a semiconductor device of claim 22, wherein an 
20 oscillator for emitting said laser beam is one selected from the group consisting of an 

excimer laser, a YAG laser, a glass laser, YVO4 laser, a VLF laser and an Ar laser. 

24. A method of fabricating a semiconductor device of claim 22, wherein said 
semiconductor device is an active matrix type EL display device. 



25. A method of fabricating a semiconductor device ofV claim 22, wherein said 
semiconductor device is one selected from the group consisting of a video camera, a 
digital camera, a projector, a goggle-type display, a personal computer, and a mobile 
telephone. 
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26. A method of fabricating a semiconductor device comprising thin film 
transistors, said methoM comprising the steps of: 

forming a non-single crystalline semiconductor film over a substrate; 
emitting a laser bekm; 

5" expanding said lasei\beam by either of two cylindrical parabolic mirrors and two 

parabolic mirrors; 

altering a traveling dir^tion of the expanded laser beam by a plurality of plane 
mirrors; 

splitting said laser beam ofWie altered traveling direction by a first beam-splitting 
10 reflector including a plurality of cylindrical parabolic mirrors, and a second 

beam-splitting reflector including a plurality of plane mirrors; 
[ % : combining said split laser beam^into one rectilinear laser beam on an irradiated 

=P surface so as to homogenize an energy distribution of the rectilinear laser beam on the 
m irradiated surface; 
Is setting said substrate on a stage; 

ir{ bringing a surface of said non-sih^le^ crystalline semiconductor film into 

3 agreement with said irradiated surface; and ^ \J 

3 moving the stage relatively to said rectilinear laser beam so as to scan said 

non-single crystalline semiconductor film under irradiation with said rectilinear laser 
20 beam. 

27. A method of fabricating a semiconductorVlevice of claim 26, wherein an 

oscillator for emitting said laser beam is one selected from the group consisting of an 

\ 

excimer laser, a YAG laser, a glass laser, YV0 4 laser, a YLF laser and an Ar laser. 

\ 

28. A method of fabricating a semiconductor device of claim 26, wherein said 
semiconductor device is an active matrix type EL display device. 

29. A method of fabricating a semiconductor device o\f claim 26, wherein said 
30 semiconductor device is one selected from the group consisting of a video camera, a 
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digital cameras a projector, a goggle-type display, a personal computer, and a mobile 
telephone. 

30. A methoci of fabricating a semiconductor device comprising thin film 
transistors, said methodVomprising the steps of: 

forming a non-single crystalline semiconductor film over a substrate; 

emitting a laser beanr* 

expanding said laser beam by either of two cylindrical parabolic mirrors and two 
parabolic mirrors; \ 

splitting said expanded lasor beam by a first beam-splitting reflector including a 
plurality of cylindrical parabolic mirrors, and a second beam-splitting reflector including 
a plurality of plane mirrors; 

combining said split laser beamsXinto one rectilinear laser beam on an irradiated 
surface so as to homogenize an energy^distribution of the rectilinear laser beam on the 
irradiated surface; 

setting said substrate on a stage; 

bringing a surface of said non-single crystalline semiconductor film into 
agreement with said irradiated surface; and 

moving the stage relatively to said rectilinear laser beam so as to scan said 
non-single crystalline semiconductor film under irradiation with said rectilinear laser 
beam. 



31. A method of fabricating a semiconductor device of claim 30, wherein an 
oscillator for emitting said laser beam is one selected ft^om the group consisting of an 
excimer laser, a YAG laser, a glass laser, YV0 4 laser, a YKF laser and an Ar laser. 



32. A method of fabricating a semiconductor device* of claim 30, wherein said 
semiconductor device is an active matrix type EL display device. 



33. A method of fabricating a semiconductor device oAclaim 30, wherein said 
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semiconductor device is one selected from the group consisting of a video camera, a 
digital camera, a projector, a goggle-type display, a personal computer, and a mobile 
telephone. 



5 34. A method \)f fabricating a semiconductor device comprising thin film 

transistors, said method comprising the steps of: 

forming a non-single crystalline semiconductor film over a substrate; 
emitting a laser beam;\ 
splitting said laser be^am by two beam-splitting reflectors each including a 
,40 plurality of cylindrical parabolicVnirrors; 

•R combining said split laser beams into one rectilinear laser beam on an irradiated 

-J surface so as to homogenize an energy distribution of the rectilinear laser beam on the 
h irradiated surface; 

3 setting said substrate on a staged 

^15 bringing a surface of said ncpa^single crystalline semiconductor film into 

V agreement with said irradiated surface; a: 




moving the stage relatively to sj$$Q rectilinear laser beam so as to scan said 
non-single crystalline semiconductor film under irradiation with said rectilinear laser 



beam. 



35. A method of fabricating a semiconductor device of claim 34, wherein an 
oscillator for emitting said laser beam is one selected from the group consisting of an 
excimer laser, a YAG laser, a glass laser, YV0 4 laser, a YLF laser and an Ar laser. 



25 36. A method of fabricating a semiconductor device of claim 34, wherein said 



semiconductor device is an active matrix type EL display device. 

v 

37. A method of fabricating a semiconductor (device of claim 34, wherein said 

semiconductor device is one selected from the group ^consisting of a video camera, a 

\ 

30 digital camera, a projector, a goggle-type display, a personal computer, and a mobile 

\ 
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telephone. 



38. A method of fabricating a semiconductor device comprising thin film 
transistors,\said method comprising the steps of: 

forming a non-single crystalline semiconductor film over a substrate; 
emitting a laser beam; 

splitting^said laser beam by a first beam-splitting reflector including a plurality of 
cylindrical parabolic mirrors, and a second beam-splitting reflector including a plurality 
of plane mirrors, \ 

combining said split laser beams into one rectilinear laser beam on an irradiated 
surface so as to homogenize an energy distribution of the rectilinear laser beam on said 
irradiated surface; 

setting said substrate on a stage; 

bringing a surface \of said non-single crystalline semiconductor film into 
agreement with said irradiatecMu|face; and 

moving the stage relativffldj to said rectilinear laser beam so as to scan said 
non-single crystalline semiconductor film under irradiation with said rectilinear laser 
beam. 




39. A method of fabricating a semiconductor device of claim 38, wherein an 
oscillator for emitting said laser beam is Vme selected from the group consisting of an 
excimer laser, a YAG laser, a glass laser, yVo 4 laser, a YLF laser and an Ar laser. 

40. A method of fabricating a semiconductor device of claim 38, wherein said 
semiconductor device is an active matrix type ELAdisplay device. 

41. A method of fabricating a semiconductor device of claim 38, wherein said 
semiconductor device is one selected from the groun consisting of a video camera, a 
digital camera, a projector, a goggle-type display, a personal computer, and a mobile 
telephone. 
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